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The Long View

B Transcievers and Other Active Components

B Amplifiers and Passive Components
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A lost decade?
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e The industry was reshaped by the Telecom Bubble of 2000-2001.
* It took 10 years for the market to recover, but it is reaching the new heights now.

- ' S LIGHTCOUNTING
H—444; Market Research

Datacenter Optics - Market Forecast - October 2018 2 ‘



Applications move to shorter distances

Sales ($ Billion)
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Long Distance Communication: 80km — 3000km
Fiber to the Home (FTTH): 0.5km — 40km
Datacenters: 3 meters —2km
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The products changed a lot

Source: Oclaro

... and so did the cost: from $10,000 in 2001 to $250 in 2018 for a DWDM 10G transceiver,
S10 for a GPON ONU transceiver and $200 for the latest 100GbE PSM4 and SR4 modules.

The target of $1/Gbps is within reach now.
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The Art of Market Forecasting

Good market data + Forecast Model + No illusions about predicting the future

14

M Transcievers and Other Active Components

[N
N

B Amplifiers and Passive Components

=
o

(0 ¢]

Sales ($ Billion)

{ — L.GHTCOUNT.NGJ
H-0—0-4-4- Market Research

*—000
- HaGrk':;rggeLaJQTNG Datacenter Optics - Market Forecast - October 2018 S ‘




Does the model work?

Number of high speed DWDM ports: 2010 Forecast and Actual Market Data
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* The charts are on the same scale!
Introduction of new products takes longer than expected, but their long term success is
often underestimated.
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What is the trick?

A very simple correlation between:
- Network bandwidth growth
and
- The Internet Traffic
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Data on the Internet Traffic Growth
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The average from many inputs
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The correlation ( or lack of it )
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Sales of Ethernet Transceivers
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Traffic Growth
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Traffic Growth at Google

An increase of 50X over the period shown is a CAGR of 75%.

E, Traffic generated by servers in our datacenters m
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Bandwidth Growth Rate in Mega DCs
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Switching ASICs and Optics

"First Silicon” 64x10G, 32x40G, 32x100G, 64x100G 32x400G, add 2+ years for production

A ‘. @ LIGHTCOUNTING
TRIDENT TRIDENT2 TOMAHAWK TOMAHAWK2 Tomahawk3 Market Research

3,000,000

2,500,000

2,000,000

1,500,000 2km reach only

1,000,000

Shipments (Units)

500,000

2010 2012 2014 2016 2018 2020 2022 2024

=e=10GbE 10km =e=40GbE 2km =e=100GbE 2km 200GbE 2km  =e=2x200GbE 2km =e=400GbE 2km

Source: LightCounting

s il

Datacenter Optics - Market Forecast - October 2018

-
FEFIETR
- m LIGHTCOUNTING
Market Research
AN




Optical Transceiver Market by Technology
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Silicon Photonics is gaining market share
Intel and Luxtera lead in sales of 100GbE
PSM4

... but questions remain:

Can silicon photonics redefine the industry?
Will China take a lead?
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Source: Luxtera

*—
- { $ H?ﬁ'ﬂlg‘ggs}?lNG } Datacenter Optics - Market Forecast - October 2018 16




Sales of SiP-based optical transceivers by application
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AOCs — Active Optical Cables
EOMs- Embedded Optical Modules (also known as On-Board Optics)
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Technology challenge for the Industry

Scaling up beyond 256x25G switches and beyond pluggable optics

Source: Broadcom
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The same system in cross-section

Source: Broadcom
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Benefits of Embedded Optical Modules (EOMs)

Faceplate Density and Power Consumption
EOMs may offer dramatic increases in front-panel density and power
consumption, depending on what type of switch you wish to build.

e Oracle spine switch has boasted 240 100G InfiniBand EDR ports in just 2RU
rack space.

Photo by LightCounting,
courtesy of Oracle

Photo by LightCounting,
courtesy of Oracle
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Roadmap

ASIC/Optic Integration
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First EOM
SNAP12 : QSFP-DD and OSFP

Source: LightCounting
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Will applications continue to move to

shorter distances?

Connections in a system,
a server rack or a board?
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LightCounting Reports

Recently published
* Quarterly Market Update, September 2018

* High Speed Ethernet Optics, September 2018

e New Market for VCSEL Arrays in 3D Depth Sensing in Smartphones,
October 2018

Coming soon
* Optical Communications Market Forecast, October 2018

* Next-generation Access Optics, November 2018

Quarterly Market Update, December 2018

Active Optical Cable and Embedded Optical Modules, December 2018
Market for Optics in China, January 2019

Full publication schedule:
https://www.lightcounting.com/TOC/2018ResearchRoadmap.pdf

-~
EFFIENRR
- m Hgg;rge?egm: ING } Datacenter Optics - Market Forecast - October 2018 23 ‘
\



https://www.lightcounting.com/marketupdate.cfm
https://www.lightcounting.com/Ethernet.cfm
https://www.lightcounting.com/Sensing.cfm
https://www.lightcounting.com/Forecast.cfm
https://www.lightcounting.com/Access.cfm
https://www.lightcounting.com/marketupdate.cfm
http://www.lightcounting.com/AOC.cfm
https://www.lightcounting.com/China.cfm
https://www.lightcounting.com/TOC/2018ResearchRoadmap.pdf

LightCounting Contacts

Research:
Vlad Kozlov — vlad@lightcounting.com

Dale Murray — dale@lightcounting.com

John Lively — john@lightcounting.com

Tom William —tom@lightcounting.com

Debbie Lv — debbie@lightcounting.com

Rebecca Anderson — becky@lightcounting.com

Pauline Rigby — pauline@lightcounting.com

Sales:

George Stojsavljevic — george@lightcounting.com

Renee Isley — renee@lightcounting.com

Takashi Kimura - takashi.kimura@takanalytics.com
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